A role for PYK2 in regulation of ERK1/2 MAP kinases and PI 3-kinase by ANG II in vascular smooth muscle.
Abnormal vascular smooth muscle cell (VSMC) growth plays a key role in the pathogenesis of hypertension and atherosclerosis. Angiotensin II (ANG II) elicits a hypertrophic growth response characterized by an increase in protein synthesis without cell proliferation. The present study investigated the role of the nonreceptor tyrosine kinase PYK2 in the regulation of ANG II-induced signaling pathways that mediate VSMC growth. Using coimmunoprecipitation analysis, the role of PYK2 as an upstream regulator of both extracellular signal-related kinase (ERK) 1/2 mitogen-activated protein kinase and phosphatidylinositol 3-kinase (PI 3-kinase) pathways was examined in cultured rat aortic VSMC. ANG II (100 nM) promoted the formation of a complex between PYK2 and the ERK1/2 regulators Shc and Grb2. ANG II caused a rapid and Ca(2+)-dependent tyrosine phosphorylation of the adapter molecule p130Cas, which coimmunoprecipitated both PYK2 and PI 3-kinase in ANG II-treated VSMC. Complex formation between PI 3-kinase and p130Cas and PYK2 was associated with a rapid phosphorylation of the ribosomal p70(S6) kinase in a Ca(2+)- and tyrosine kinase-dependent manner. These data suggest that PYK2 is an important regulator of multiple signaling pathways involved in ANG II-induced VSMC growth.